Background: The kidney is the most common site of metastatic disease to the urinary tract. However, tumor characteristics are commonly deceptive, and the diagnosis of metastatic disease to the kidney may be challenging. Case presentation: A 76-year old male was submitted to a total left nephrectomy with splenectomy due to pyonephrosis. At gross examination, the kidney presented a distorted anatomy, with firm parenchyma and an extensively necrotic lesion occupying the renal pyelo-calix and ureter. The spleen had a white pericapsular lesion measuring 1.2 cm. Histologic sections demonstrated a high grade solid carcinoma with rare areas of tubular differentiation. The tumor was highly infiltrative, with invasion of the renal sinus, perirenal fat and spleen. Considering the tumor location, high grade and infiltrative growth pattern, the diagnostic hypothesis of collecting duct carcinoma and urothelial carcinoma were drawn and investigated. Furthermore, a suspicion of metastatic disease was raised after a thorough investigation of the patient's chart, which revealed a previous history of colorectal carcinoma 4 years earlier.
Background
The diagnosis of metastatic tumors to the kidney is challenging. Limited information exist on the prevalence of secondary tumors to the kidney, with a high variability according to the applied diagnostic method (Bates & Baithun, 2002; Gattuso et al., 1999) . Furthermore, metastatic tumors may mimic primary kidney carcinomas in clinical presentation, imaging and histological studies (Wu et al., 2015) . An adequate history is paramount to yield the hypothesis of metastatic disease, as the development of metastasis can occur several years after the diagnosis of the primary tumor (Wu et al., 2015) . Therefore, a high degree of suspicion is required for the diagnosis of secondary tumors of the kidney. Here, we present a case of colorectal adenocarcinoma metastasis to the kidney.
Case presentation
A 76-year old male with history of recurrent urinary infections and loss of renal function over the course of 4 years was admitted for a total nephrectomy after a clinical diagnosis of pyonephrosis secondary to chronic ureteral obstruction. The patient had undergone a nephrostomy one year earlier after failed attempts of ureteral stenting. Imaging studies demonstrated a diffusely enlarged left kidney with hypoconcentration of contrast solution, as well as a moderate dilation and irregular thickening of the collecting system (Fig. 1) . The patient was submitted to a radical left nephrectomy. During the surgical procedure, it was decided to also perform a splenectomy due to adherences with the upper pole of the kidney.
At gross examination, the kidney, ureter and perirenal fat weighted 800.9 g and measured 16.5 × 11.3 × 9.2 cm (Fig. 2) . The kidney presented a distorted anatomy, with a tan and granular lesion with extensive necrosis and poorly defined limits occupying the renal pyelo-calix, medulla and ureter with an extension of 9.8 × 5.2 cm.
The mucosal surface of the renal pelvis was also irregular and presented micronodular lesions measuring up to 0.3 cm. The parenchyma was firm and exhibited a grayish coloration with loss of the corticomedullary junction and had multiple adherences with the renal capsule. The ureter was dilated (1.0 cm in diameter) and had thickened walls with a friable aspect. The spleen weighted 139.7 g and had a white and firm pericapsular lesion measuring 1.2 cm. Histologic sections demonstrated a high grade solid carcinoma with rare areas of tubular differentiation with intraluminal eosinophilic secretion. The tumor was infiltrative throughout the renal parenchyma, with some preserved tubules and glomeruli, and presented tumoral necrosis in 40% of the lesion, as well as multiple foci of angiolymphatic and perineural invasion. However, a desmoplastic reaction was not prominent, as expected in some primary renal carcinomas. The renal sinus was involved by the tumor and there was direct tumor extension into the perirenal fat and spleen (Fig. 3) .
Considering the tumor location centered in the pyelocalix system and medulla, histological high grade and infiltrative growth pattern, the diagnostic hypothesis of collecting duct carcinoma and urothelial carcinoma were drawn and investigated. The medical history of the patient was also thoroughly reviewed, and it was revealed that the patient had a previous history of colorectal adenocarcinoma four years earlier, thereby raising the suspicion of metastatic disease. The tumor originally invaded the colonic muscularis propria, had no lymph node metastasis, was microsatellite stable and wildtype for KRAS and NRAS. Metastatic disease to the liver, peritoneum and pre-sacral lymph node had already been diagnosed one year after the primary site diagnosis, and the patient was then submitted to chemotherapy based on oxaliplatin and 5-fluorouracil. Immunohistochemical studies were performed in light of the clinical data and demonstrated positive expression for CK20 and CDX-2 and negativity for CK7, CK5, PAX-8, vimentin, CD117, GATA3 and p63; therefore, the patient was diagnosed with a poorly differentiated metastatic colorectal adenocarcinoma to both left kidney and spleen (Fig. 4) . 
Discussion and conclusions
The kidney is the most common site of metastasis in the genitourinary tract (Morichetti et al., 2009 ). The prevalence of secondary tumors involving the kidney varies greatly between different studies depending on the applied diagnostic method. Gattuso et al., (1999) found that 11% of renal masses investigated with fine needle aspiration were metastasis from other primary sites (Gattuso et al., 1999) . The frequency of secondary tumors was lower (3%) when investigated with surgical pathology specimens (Bates & Baithun, 2002; Aleong et al., 2000) and higher (up to 30%) in autopsy studies (Aleong et al., 2000) . The lung is the most common source. Other primary sites are also reported, including breast, female genital tract, and thyroid. Colorectal adenocarcinoma accounts for 4.6 to 10.6% of metastatic tumor to the kidney. Metastasis to the kidney usually occur in the setting of widespread disease (Morichetti et al., 2009) , but the clinical presentation may be similar to that of primary tumors, including presenting symptoms such as flank pain, hematuria and weight loss (Zhou et al., 2016; Goyal et al., 2011; Grise et al., 1987) . Secondary tumors of the kidney can also mimic primary carcinomas both in imaging studies and gross examination. Although autopsy-based studies had previously reported that secondary renal tumors were commonly multiple and bilateral (Aleong et al., 2000) , recent evidence with surgical pathology specimens has indicated that the detection of a single renal mass is not a reliable marker of primary disease. Indeed, a series of 43 secondary tumors to the kidney found that, although most tumors presented as a solid renal mass on imaging studies, only 30% were multiple and 23% presented bilaterally (Wu et al., 2015) . Similarly, in a series of 151 patients, 77.5% of the metastatic tumors to the kidney were solitary lesions (Zhou et al., 2016) . Nevertheless, the detection of a single mass is still a confounding factor for the diagnosis of metastatic disease to the kidney. (Wu et al. 2015) found that a diagnosis of primary disease was favored in 35% of the cases with metastatic disease based on clinical and radiological data (Wu et al., 2015) . Another confounding factor for the diagnosis of metastatic disease to the kidney is the time period between the diagnosis of the primary tumor and the metastasis. A median time interval of 3.1 years between the diagnosis of the primary site and the metastasis has been reported, but a longer time interval (> 10 years) was found in 19% of the cases (Wu et al., 2015) . The longer time interval between primary tumor and metastasis, in turn, tends to limit the information provided to the surgical pathologist (Wu et al., 2015) . Since an adequate history is the most important factor to create the suspicion of metastatic disease, this prolonged interval may misguide the diagnostic workup for a renal mass. It is important to note, however, that metastatic tumors may also be diagnosed simultaneously with the primary tumor or, more rarely, before the diagnosis of the primary site (Wu et al., 2015) . Among the reports in the literature of colorectal adenocarcinomas with renal metastasis, most cases presented as recurrences of a primary tumor within a time frame of months up to 8 years after primary diagnosis, and after adjuvant chemotherapy (Dagnoni et al., 2011; Waleczek et al., 2005; Dulskas et al., 2015; Adamy et al., 2011; Choyke et al., 1987) . (Aksu et al. 2003) reported one case of colorectal adenocarcinoma which presented simultaneously with a renal metastasis (Aksu et al., 2003) . In most of the aforementioned cases, however, the patient died in the setting of widespread disease within months of the diagnosis of renal metastasis. In our case, also, the patient had a primary diagnosis of colorectal adenocarcinoma 4 years earlier, which was not reported at first by the attending physician and delayed the diagnosis of metastatic adenocarcinoma.
The evaluation of surgical specimens has demonstrated that metastatic tumors to the kidney commonly present as a locally invasive disease, with extension into the perirenal fat or renal sinus (Wu et al., 2015) . Furthermore, although histological sections of secondary renal tumors may resemble features of the primary site, a significant proportion of the cases may present as high grade tumors. In this situation, the differential diagnoses include high grade renal cell carcinomas or urothelial carcinomas, similarly to what was considered in the case reported herein. Therefore, immunohistochemical studies are commonly needed to confirm the metastatic nature of the tumor as well as the primary site. Diligent review of the patient's history and imaging studies is also highly recommended to guide the diagnostic workup. However, when adequate clinical data is not available after active pursuit, a broad immunohistochemical panel may help to assess the possibility of metastatic disease.
In conclusion, metastatic tumors to the kidney are uncommon and may mimic primary lesions in clinical, gross and histological findings. The possibility of a secondary tumor in the kidney should be investigated further with immunohistochemical studies and careful review of the patient records in any case with morphological findings that are not compatible with the most prevalent kidney neoplasms.
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